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During the permitting process, the Colorade Ol and Gas
Conservation Commission {COGCC), United States
Environmental Protection Agency {(EPA), and the Colorado
Division of Water Resources (DWR) requested “that Windy
Hill create a hydrologic model predicting the effects of
simultaneous injection and extraction from the J-Sandstone
over a one hundred (100} vear interval in the vicinity of the
Windy Hill Water Facility in Morgan County.”
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WINIYY HILE
WATER PRODUCTION PROJECT

Specific questions to be addressed by the model included:
1. Will produced water injected into the J-Sandstone or groundwater naturally
present in the J-Sandstone move upward through the boreholes of three
existing wells (John A Fries et al (L-2768) #1 well [API #05-087-05996], UWHGS
#1-17 [API #05-087-08137], and Windy Hill #7-175 [AP| #05-087-08146]) and
affect shallow groundwater?

2. Will produced water injected into the J-Sandstone at the Windy Hill #3-17D
well migrate west underground and be pumped out of the industrial supply
water well?

3. What is the approximate area of the J- Sandstone which the injected water
would occupy, as related to delimiting the aquifer exemption area?
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Tetra Tech developed a groundwater flow and particle tracking
using the MODFLOW and MODPATH model codes to simulate Windy

Hill’s proposed injection and groundwater withdrawal operations a
answer the questions posed by the agencies.
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Another COGCC
AE request:
Fill-up Volume
Calculation

Sandridge E&P LLC

Judy # 1-30

AP 05-057-06466

Jackson County

MESE S0-7hha0w

Dk ota Formation FTH-TRE fr 98 ftj
Perfs TIH-FIE R 46 ft
Intervd A:  [FPI-77ES fr 5 ft| % porogty from Density/Meautron Log
Interyd B |T7PE5-7776 ft 21 | 1284 porosity
LakotaFormation Te8-7I04 Eichis
Perfs FEa0-7202 T
Intervsl & |FRI0-7I02 T2 L 13 porosty

Iadrnum Yolurne Cal

culation:

Maeirnum Injection Yolume = {Radius® x Pix interval Thicknessx Porosityl /5 6146 bhi'f’ barrels
Radius = 1/ 4-mile = 1320 ft
Fl=n=51514] [interval thicknessin feet
Porosity = = Decims! %, 1.00=100%
5 5146 = conversion factor cubic feet ta barrels
Intervdl & |{(13207 x 3.1514x 25 x 0.07YS 6146 =
1,706,149
Intervel B [((13207" x 3.1514% 21x 0. L35 5146 =
1 1 2561,592
Intervd € |((15207 x 3.1514x T2x 01356148 =
9,125,460
| Torall 13,493,201 barrels
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Another COGCC AE request
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For the dizposal of BR waste flulds treated {o meet radionctive
waste standards {set by the NRCY and hazardous waste standards
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Y-BURDOCK DEEP

Table 3. Surface Casing Logs

Dt

2-1/4” open-hole formation
evaluation

2-1/4” open-hole formation
evaluation

2-14open-hole formation
evaluation

2-1/4” open-hole formation
evaluation

12:1/4" open-hole cement

estimate

ocedures can be found at
e/ et e DUl Sule e oo & |t s the responsibility of
the Permittee to obtain and use guidance prior to conducting any well
log or test required as a condition of this permit.
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Table 4. Longstring Casing: Open Hole Logs

p
evaluation

8-1/2" open-hole formation
evaluation

8-1/2” apen-hole formation
evaluation

8-1/2" openchole formation
evaluation

8-1/2" open-hole formation
evaluation

8-1/2" openchole formation
evaluation

8112 open-hole formation
evaluation

8-1/2" open-hole formation
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Fignre 1. Map Showing the Dewey -Hordick Project Area sl the Proposed AE Aren

Figure 2. The Aguifer Formaticus snd Confining Zanes of the Inyan Kara Group.
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HLLS

Delineation and Pump Test Well Drillhole Logging Program

0 identify ore depth and thickness
o identify confining zones and aquifer units.

o identify confining zohe depth and thickness
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Figmrs 3. Locating of the Ninsteen Private Drirding Water Walls Lacatad within the Dewey-Sordack Avex of Review
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Figares 5, Map Showing the Dewer-Burdock Project Arvee, the Proposed AE Avea and 14 Private
Drinkiay Watsr Welks Located within and near the Project Axen.
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Equation for Calculating the Up-gradient Extent of a Well’s
Capture Zone: The first equation, which was used to calculate
the up-gradient extent of the capture zone, is equation 4-7 in
Section 4.4.3 of the EPA Handbook on Ground Water and
Wellhead Protection. This equation is based on the Uniform Flow
Equation and calculates the up-gradient extent of a “zone of
contribution” (ZOC) surrounding a pumping well. When there is a
slope in the aquifer potentiometric surface, the ZOC is
asymmetric, extending farther up-gradient than down-gradient as
illustrated in Figure 6. For the purposes of this CZA, the ZOC is
considered to be the capture zone for the pumping well.
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EQUIPOTENTIAL LINES

LIMITS OF
GROUNDWATER
ENTERING WELL

- GROUNDWATER

DIVIDE -Ymax

LEGEND:

# Pumping Well
-------- Zore of Contribution

b}
X, = Ymax =¥
Lk bi, L\ : !
UNIFORM-FLOW DISTANCE 1O BOUNDARY
EQUATION DOWN-GRADIENT LMY
NULL POINT
Where:
Q = Welt Pumy
K= Hydra

b= Baturated
i= Myarain Gy
33418
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